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 The composition of island arc magmas reflect their multi-component origin, where both fluids and 
melts from the mantle wedge and subducted sediments, oceanic crust and mantle lithosphere play an 
important role [e.g., 1, 2, 3, 4]. These various subduction-related components can be recognized using trace 
element and isotope systematics of arc rocks. An important question pertaining island-arc magma genesis is 
the origin of an across-arc geochemical zoning, which is known for a long time [5] but was not explained in 
details yet. Here we report new data on trace elements in bulk tephra and volcanic glasses from Avachinsky 
and Koryaksky volcanoes in Kamchatka and discuss possible reasons of their different compositions despite 
of spatially close location. 
 
 
 
Fig. 1. Incompatible trace elements in Avachinsky (violet), Koryaksky (grey) and Kozelsky (black line)  
Holocene tephra normalized to N-MORB [6]. 
 
 
 
Fig. 2. Incompatible trace element ratios (Cs/Nb and Pb/Nd vs Th/Nd) indicate different conditions for slab components origin and 
their role in magma compositions produced by Avachinsky volcanic group in Holocene. Fields and trend directions used after [9]. 
 
The samples have N-MORB normalized spectra, which are typical for island-arc-type rocks and 
exhibit depletion in HREE, Nb and Ta and enrichment in LILE, HFSE and LREE (fig. 1). Koryaksky rocks 
are more enriched in incompatible elements and have different trace element ratios: lower ratios of more 
fluid-mobile elements over less fluid-mobile elements (Cs/Nb, Pb/Nd, Ba/Nb); lower Zr/Hf, and higher 
Th/Nd (fig. 2). Minor trace element difference (e.g., Th/Nd) also exists between the rocks of the andesitic 
stage (> 3.5 ky) and the stage of basaltic andesites (<3.5 ky) of Avachinsky volcano [7, 8].  Such a difference 
in incompatible trace element ratios can imply either different sources (AOC under Avachinsky, sediments 
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under Koryaksky) of the slab-derived components or different P-T conditions on the slab component origin 
from the same source in the slab [9, 10]. Our trace element modeling suggests that variations in P-T 
conditions of slab component origin provide the best explanation for the compositional difference between 
these neighboring volcanoes. A relatively low-temperature fluid-like component contributed to the origin of 
a frontal Avachinsky magmas, while a higher-temperature a melt-like component - to Koryaksky volcano 
just ~ 10 km behind the volcanic front. 
This study supported by Russian Science Foundation grant # 16-17-10035. 
 
References 
 
Hawkesworth C.J. et al. (1997) U–Th isotopes in arc magmas: implications for element transfer from the 
subducted crust // Science, 276, 551-555. 
Elliot T. et al. (1997) Element transport from slab to volcanic front // Journal of Geophysical Research, v. 
102, №. B7, p. 14999-15019. 
Kelemen P.B. et al. (2003) One View of the Geochemistry of Subduction-related Magmatic Arcs, with an 
Emphasis on Primitive Andesite and Lower Crust // Treatise on Geochemistry, v. 3, p.593-659. Editor: 
R.L. Rudnick. Ex. Editors: H.D. Holland and K.K. Turekian. pp. 659. ISBN 0-08-043751-6. Elsevier. 
Kessel R. et al. (2005) Trace element signature of subduction-zone fluids, melts and supercritical liquids at 
120-180 km depth // Nature, v. 437, p. 724-727. 
Kuno H. (1959) Origin of Cenozoic petrographic provinces of Japan and surrounding areas // Bulletin of 
Volcanology, v. 20, p. 37-76. 
Sun S.-S. & W.F. McDonough (1989) Chemical and isotopic systematics of oceanic basalts: implications for 
mantle composition and processes // Geological Society, London, Special Publications, v. 42, p. 313-
345. 
Braitseva O.A. et al. (1998) Large Holocene eruptions of Avacha volcano, Kamchatka (7250-3700 14C years 
B.P.) // Journal of Volcanology and Seismology, v. 20, № 1, p. 1-27. 
Bazanova L.I. et al. (2003) Catastrophic plinian eruptions of the initial cone-building stage of the Young 
Cone of Avachinsky volcano (Kamchatka) // Journal of Volcanology and Seismology, v. 5, p. 20–40 
(in Russian with English abstract). 
Duggen S. et al. (2007) Drastic shift in lava geochemistry in the volcanic-front to rear-arc region of the 
Southern Kamchatkan subduction zone: Evidence for the transition from slab surface dehydration to 
sediment melting // Geochimica et Cosmochimica Acta, v. 71, № 2, p. 452-480. 
Kimura J.-I. et al. (2009) Arc Basalt Simulator version 2, a simulation for slab dehydration and fluid‐fluxed 
mantle melting for arc basalts: Modeling scheme and application // Geochemistry, Geophysics, 
Geosystems, v. 10, № 9, p. 1-32. 
